SUMMARY A retrospective study of 211 bone marrow aspirates from patients with chronic myeloid leukaemia (CML) was undertaken to assess the incidence ofGaucher cells and sea-blue histiocytes. A significant correlation between the presence of these cells and prolonged survival was seen. Such storage histiocytes occurred most often during periods of relapsed chronic phase. This study shows that Gaucher cells and sea blue histiocytes are a common feature ofCML and that their accumulation seems to be associated with a prolonged increase in leucocyte turnover.
The presence ofGaucher-like cells in the bone marrow of some patients with chronic myeloid leukaemia (CML) was first described over 20 years ago,' and several further reports followed over the next few years." These cells were subsequently shown to be histochemically and ultrastructurally identical with those seen in the inherited form of Gaucher's disease. 5 The presence of sea-blue histiocytes, similar to those seen in the syndrome of sea-blue histiocytosis, was reported in the same year. 6 We recently observed large numbers of Gaucher cells in the bone marrow of a patient with CML whose survival was unusually prolonged. We set out to discover both the incidence of these cells in this disease, and whether there was an association between their presence and various other disease variables, including survival.
Material and methods
We reviewed all available archive material from patients with CML seen in this department between 1975 and 1986. Bone marrow smears stained with Romanovsky stain were examined by low power microscopy and a semiquantitative assessment of the number of Gaucher cells or sea-blue histiocytes, or both, was made in terms of their number in each low field. By arbitrarily dividing the cases we produced three groups: (i) those showing "many" Gaucher cells (> 3 per 10 low power fields); (ii) those showing "few" (< 3 per 10 power fields); (iii) 3) . Of our 30 positive cases, 11 showed only Gaucher cells and five showed only sea-blue histiocytes; the remainder showed a mixture of the three morphological types of histiocyte.
SURVIVAL
When patients were split into three groups, based on the presence of these cells at some time during their 960 4 * disease, a highly significant correlation was found between the finding of "many" abnormal histiocytes and prolonged survival. Those patients with "none" survived a mean of 39 7 months from diagnosis of CML, those with "few", 50 1 months, and those with "many" 124-9 months (p = 0-0008). A less significant correlation was found between the presence of "few" such cells and survival.
We found no significant correlation between the presence of these cells at diagnosis and the duration of survival, although only one patient fell into the "many" group and her follow up to date is short. Using covariant analysis we examined the possibility that the appearance of blue cells during the course of the disease was associated with an improved expectation of survival from that time. We found that this was a variable of moderate independent significance (p = 003). In the same analysis we found that age correlated strongly with length of survival, but gender did not.
We next examined various disease variables to define their association with the presence of "blue cells". There was no correlation between the presence of such cells and age, sex, white cell count at presentation, platelet count, haemoglobin concentration or size of spleen. It became apparent, however, that these cells occurred most often in those cases where the white cell count remained high for prolonged periods. When we analysed the number of marrows examined in the various stages of the disease it became apparent that the highest incidence of positive marrows was seen during periods of relapsed chronic phase ( We have found that abnormal histiocytes occur in the bone marrow of up to 40% of patients with Philadelphia positive CML at some time during the course of their disease. This is a somewhat greater proportion than that reported previously,' 4 but this may be a result of the greater frequency with which bone marrow examination has been carried out in patients with CML in recent years.
We have shown that there is a significant correlation between the presence of Gaucher cells, or sea-blue histiocytes, and prolonged survival in CML, although we have not shown that this finding has any prospective prognostic importance in a newly diagnosed case.
In contrast to previous reports,4 we have identified these cells most commonly during periods of prolonged high white cell count rather than during hypoplastic or aplastic phases. Our studies did not suggest any association with treatment, using akylating agents, or thioguanine, nor did these cells occur especially often in patients with accelerated disease, or in the blastic phase of the disease, though this has been described. 5 It has been shown previously that the activity of glucocerebrosidase in leukaemic leucocytes is increased. 7 The presence of Gaucher cells and sea-blue histiocytes has been attributed to the increased load of glycolipid resulting from the increase in granulocyte turnover, leading to the saturation of the normal mechanisms for its removal. It is also probable that the bone marrow histiocytes in CML are derived from the malignant clone and may therefore have subtle functional abnormalities despite apparently normal enzyme activities.
Our findings are compatible with the above hypothesis: abnormal storage histiocytes accumulate over time, particularly in patients with prolonged high white cell counts. The association with survival presumably reflects this time-dependent accumulation. 
